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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the multicomputer system photosensitivity constituent 
which carries out a polymerization by the light (wavelength of 400nm or more). In more detail, by the 
source of cationic polymerization initiation generated with an onium salt compound and a light 
sensitization nature coloring matter compound a light exposure, the vinyl cationic polymerization of the 
cationic polymerization nature unsaturated compound is carried out, and ring opening polymerization of 
the epoxy monomer is carried out. It is related with the light photosensitivity constituent characterized 
by two sorts of different monomers containing the light polymerization initiator which a polymerization 
happens by processing of afterbaking etc. and gives a polymerization object or a bridge formation 
product simultaneous. 
[0002] 

[Description of the Prior Art] For an adhesive property becoming good to a base material etc., cationic 
polymerization nature partial saturation vinyl compounds (vinyl ether compound etc.) are copolymerized 
with other vinyl monomers, and are used as adhesives. Generally, it is compounded by the heating 
polymerization method using the Lewis acid system catalyst. Moreover, although handling is easy and 
the encapsulant of the electronic ingredient field ~ an electrical property is good ~ etc. is used widely, 
generally hardening bridge formation of the epoxy compound is carried out by the heat hardening 
method using diamine, an acid anhydride, etc. Ultraviolet curing or carrying out a polymerization are 
reported for the vinyl ether compound to P-E SUNDELL, S.JONSSON, and 
A.HULT:J.Polym.Scie.Polym.Chem.Ed., and 29 and 1525 (1991) under existence of an onium salt 
compound. This is related with the ultraviolet-rays cationic polymerization reaction of the divinyl ether 
which used ultraviolet rays (wavelength of 400nm or less). Moreover, although UV (ultraviolet rays) 
hardening or carrying out a polymerization are known for USP3722390, USP3 722391, USP3794576, 
USP3708296, and JP,56-8428,A for the epoxy compound under existence of an onium salt compound, 
each of these is the cases where ultraviolet rays (wavelength of 400nm or less) are used. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at conquering the fault which such a 
conventional photoinitiator constituent and a conventional optical photosensitivity constituent have, 
being sensed by the light of the light of 400 to 800 nm, and pasting up a polymerization reaction and 
optical crosslinking reaction on a lifting base material or a film well, or offering the high sensitivity light 
polymerization nature excellent in the hardening property, or a light hardenability constituent. 
[0004] 

[Means for Solving the Problem] This invention relates to a cationic polymerization nature partial 
saturation vinyl compound (A), an epoxy compound (B), an onium salt compound (C), and the light 
photosensitivity constituent characterized by photopolymerizing on the light wavelength of 400nm or 
more which consists of light sensitizing dye (D). It explains below at a detail. A cationic polymerization 
nature partial saturation vinyl compound and an epoxy compound trigger a cationic polymerization 
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reaction with the Lewis acid fundamentally generated by the photolysis of onium salt and coloring 
matter, and a polymerization or crosslinking reaction occurs. It is that the cation vinyl polymerization of 
a vinyl compound and the ring opening polymerization of an epoxy compound happen by coincidence or 
the field of the same reaction, and is a light photosensitivity constituent new hybrid type (compound 
die). 

[0Q05] In this invention, there is especially no limit in a cationic polymerization nature partial saturation 
vinyl compound (A). For example, the ethylene glycol divinyl ether, ethylene glycol mono-vinyl ether, 
The propylene glycol divinyl ether, propylene glycol mono-vinyl ether, The neopentyl glycol divinyl 
ether, neopentyl glycol mono-vinyl ether, The glycerol divinyl ether, glycero RUTORI vinyl ether, The 
trimethylol propane divinyl ether, trimethylol propane mono-vinyl ether, The trimethylol propane 
TORIBI nil ether, jig RISERORUTORI vinyl ether, The sorbitol tetravinyl ether, allyl vinyl ether, 4- 
vinyl ether styrene, The compound which has a vinyl ether radical by alkyl vinyl ether, such as aryl 
vinyl ether, such as the hydroquinone divinyl ether and phenyl vinyl ether, and t-butyl vinyl ether, Or 
the monomer which carried out vinyl ether denaturation of the hydroxyl group, polymers, other styrene, 
independent by the monomer or polymers which has cationic polymerization engine performance, such 
as diene system polymers, such as alpha-methyl styrene, a divinylbenzene, and polybutadiene, and 
vinylcarbazole, - or even if it mixes in some numbers and uses, it does not interfere. 
[0006] In this invention, there is especially no limit as an epoxy compound (B). For example Ethylene 
glycol diglycidyl ether, ethylene glycol monoglycidyl ether, Propylene glycol diglycidyl ether, 
propylene glycol monoglycidyl ether, Neopentyl glycol diglycidyl ether, neopentyl glycol monoglycidyl 
ether, Glycerol diglycidyl ether, glycerol triglycidyl ether, Glycerol monoglycidyl ether, trimethylol 
propane monoglycidyl ether, Trimethylol propane diglycidyl ether, trimethylolproparie triglycidyl ether, 
JIGURISE roll triglycidyl ether, sorbitol tetraglycidyl ether, Allyl glycidyl ether, 2-ethylhexyl glycidyl 
ether, Phenyl glycidyl ether, vinylcyclohexene dioxide, 3, 4-epoxycyclohexylmethyl 3, 4-epoxy 
cyclohexene carboxylate, A bis(3, 4-epoxycyclohexylmethyl) horse mackerel peat, a bis(3, 4-epoxy 6- 
MECHIRU cyclohexyl methyl) horse mackerel peat, Bisphenol A-diglycidyl ether, cyclohexene oxide, 
2-phenylethylene oxide, a tetraglycidyl ether meta-phenylenediamine, Tetraglycidyl ether amino 
diphenylmethane, triglycidyl para-aminophenol, independent at epoxy monomers, such as triglycidyl 
meta-amino FERUNO, diglycidyl aniline, and a tetraglycidyl ether screw aminomethyl cyclohexane, — 
or even if it mixes in some numbers and uses, it does not interfere. Moreover, it is also possible to mix 
with independence or epoxy monomers and to use the polymers of epoxy denaturation, such as epoxy 
denaturation polybutadiene. It is also possible to use the monomers which have an epoxy group and a 
vinyl ether radical as a special example, and denaturation polymers. 

[0007] Generally in this invention, the onium salt of Lewis acid can be mentioned as an onium salt 
compound (C). The diazonium salt of Lewis acid, the iodonium salt of Lewis acid, and the sulfonium 
salt of Lewis acid are used, as an example of these compounds - the phenyl diazonium salt of 4 boron 
fluoride, the diphenyliodonium salt of 6 phosphorus fluorides, the diphenyliodonium salt of antimony 
hexafluoride, the tree 4-methylphenyl sulfonium salt of 6 arsenic fluoride, the tree 4-methylphenyl 
sulfonium salt of 4 antimony fluoride, an acetylacetone aluminum salt, and the alt.nitrobenzyl silyl ether 
- if it is a mixture, phenylthio pyrylium salt, a 6 phosphorus-fluoride AREN iron complex, and the 
compound that coming out, being and being limited to this does not have, and generates Lewis acid in 
the photoreaction, it can use. 

[0008] It can use, if it is coloring matter which carries out a photosensitization by irradiating the light of 
the wavelength of 400 to 800 nmasa light sensitizer (D) in this invention, as the example of 
representation — a spiro compound, a ferrocene, and full ~ me — fulgide, imidazole, perylene, 
phenazine, phenothiazin, polyene, azo compound, quinone, indigo, diphenylmethane, triphenylmethane 
color, poly methine acridine, Quinacridone, kino FUTARON, phenoxazine, and phtalo peri non, 
coloring matter and these metal complexes, such as a porphyrin, chlorophyll, and a phthalocyanine, can 
be used [ non, ]. As for the photosensitive constituent of this invention, it is desirable to blend cationic 
polymerization nature partial saturation vinyl (compound A) 1-99 % of the weight, epoxy compound (B) 
1-99 % of the weight, onium salt (compound C) 0.1-10 % of the weight, and light (sensitizer D) 0.1-10 
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% of the weight. 

[0009] A color, a pigment, an additive, a resin compound, usual inhibitor, etc. and a suitable usual 
dilution solvent are added to the light photosensitivity constituent of this invention if needed, and it does 
not interfere with it as a light photosensitivity constituent. It does not limit that what is necessary is just 
the weight section suitable for photopolymerizing about each addition of a light photosensitivity 
constituent, especially concerning the amount. Moreover, it can be used if it is the solvent which 
dissolves or distributes a light photosensitivity constituent as a dilution solvent used if needed about this 
invention. It can use, if natural resin, such as polyvinyl system polymers, such as polystyrene, acrylic 
resin, polycarbonate resin, a polyacrylonitrile, a polyvinyl carbazole, polyvinyl alcohol, polyvinyl 
chloride, polyvinyl acetate, Nylon, polyester resin, other polyethylene, and polypropylene, a cellulose, 
and a lignin, is a solvent, water soluble, a solvent, or resin in which moisture powder is possible as a 
resin compound used for this invention if needed. 
[0010] 

[Example] Although an example explains this invention concretely below, this invention is not limited 
to this example. Weight is indicated to be the "section" among an example. 
[0011] 
[Example 1] 

The preparation diethylene-glycol di vinyl ether of a light photosensitivity constituent The 15 sections 3, 
5-epoxycyclohexylmethyl carboxylate The 25 sections (ERL4221 UCC Co. nature) 
FC-508 (the triphenylsulfonium made from U.S. Three Em) Hexafluorophosphate 5 section JI 
(diethylamino) keto coumarin (coloring matter) 5 section poly-N-vinylcarbazole 10 section dioxane It 
dried, after being and applying the sensitization liquid which consists of the 400 section above- 
mentioned presentation with 4MIL applicator on a 50x50x2mm glass plate so that the thickness after 
sensitization liquid desiccation may be set to 10 micrometers, and the sensitive plate was produced. The 
wavelength of 488nm is used by the argon laser, and it is light exposure 300 mJ/cm2 at a spot with a 
diameter of 1mm. The insoluble section was obtained as a result of developing negatives by Mitsuteru 
putting dioxane. 
[0012] 

[The example 1 of a comparison] the constituent which does not contain the JI (diethylamino) keto 
coumarin coloring matter of an example 1 — an example 1 ~ after carrying out an argon laser exposure 
on the same conditions, as a result of developing negatives in dioxane, it has dissolved altogether. 
[0013] 
[Example 2] 

Pori-methylmetaacrylate (PMMA) 

(Made in [ Industrial company ] formation [ Tokyo ]) The 50 section ERL4221 (product made from 
UCC) 20 section bisphenol A-diglycidyl ether 20 section diethylene-glycol divinyl ether 20 section 
MESOJIFENIRU tetra-benzoporphyrin zinc (coloring matter) 4 section diphenyliodonium 
hexafluorophosphate 5 section dioxane Light with a wavelength of 633nm is irradiated after spreading 
desiccation and using helium-Ne laser so that it may become 10-micrometer thickness on a glass plate 
like 400 section examples 1, and it is light exposure 110 mJ/cm2. It turned out that photo-curing is 
carried out. The photo-curing object was insoluble to dioxane, toluene, and ethanol. When postcure was 
carried out for 30 minutes in 60-degree C oven before development, the reinforcement paint film was 
obtained. In this case, that to which the cationic polymerization of a vinyl ether radical and the ring 
opening polymerization of an epoxy group happened within the system of a reaction simultaneously can 
be conjectured. 
[0014] 
[Example 3] 

The diethylene-glycol divinyl ether 35 section phenyl vinyl ether The ten section ERL4221 (product 
made from UCC) A 20 section tetraglycidyl ether meta-phenylenediamine 20 section poly butyral 
(Kuraray Make) 5 section tetra-phenyl TETORABENZO porphyrin (coloring matter) 5 section 
diphenyliodonium hexafluorophosphate The 5 section above-mentioned constituent was agitated and 
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mixed with the high-speed agitator, and the light photosensitivity constituent was obtained. It is helium- 
Ne laser light like an example 2 about this constituent 130 mJ/cm2 As a result of carrying out a line 
exposure with light exposure, the line of 1mm width of face could be drawn, and the beautiful pattern 
was obtained. After performing 60-degree C heat treatment after exposure, the firm line pattern image 
was able to be obtained by performing development. 
[0015] 
[Example 4] 

The diethylene-glycol divinyl ether The 30 section ERL4221 (product made from UCC) 30 section JI 
(diethylamino) keto coumarin (coloring matter) 5 section diphenyliodonium hexafluorophosphate 5 
section polymethylmethacrylate (PMMA) 15 section toluene The 115 section above-mentioned 
photosensitivity constituent is applied so that desiccation thickness may be set to 5 micrometers by 
SUPINA on an aluminum plate. After desiccation, It is light exposure 150 mJ/cm2 with Ar laser with a 
wavelength of 488nm. In Icmxlcm area, after an optical exposure, When the obtained pattern image 
was heat-treated at 60 degrees C after the development for 1 hour, the refraction difference arose on the 
film by carrying out postcure according to the difference of the cation vinyl polymerization nature of the 
diethylene-glycol divinyl ether, and the ring-opening-polymerization nature of an epoxy monomer, and 
the interference fringe was obtained. In this case, it is imagined as that in which a cationic 
polymerization reaction arises first and epoxy ring opening reaction occurs behind. : 
[0016] 
[Example 5] 

The diethylene-glycol divinyl ether The 15 section ERL4221 (product made from UCC) A 20 section 
tetraglycidyl ether meta-phenylenediamine The sodium salt of a 10 section phthalocyanine tetra-sulfonic 
acid 5 section diphenyliodonium hexafluorophosphate 5 section polyvinyl pyrrolidone 10 section 
polyvinyl alcohol 10 section ethanol 125 section N.N-dimethylformamide (DMF) It applied so that the 
distributed dissolution might be improved the 100 section above-mentioned photosensitivity constituent 
with a high-speed agitator and it might become 10 micrometers of thickness after desiccation on an 
aluminum base material in SUPINA. It is light with a wavelength [ of helium-Ne laser ] of 633nm 210 
mJ/cm2 As a result of irradiating with light exposure, it insolubilized also to ethanol and DMF. 
[0017] 

[Effect of the Invention] This invention is the new light photosensitivity constituent of the hybrid 
(compound) type with which a vinyl cationic polymerization reaction and an epoxy ring-opening- 
polymerization reaction live together, and hardening and a polymerization reaction occur by the light 
(wavelength field which is 400 to 800 nm). According to this invention, since the pattern image was 
conventionally drawn with the black light with a wavelength of 400nm or less, equipment is large and 
the utilization range is limited. The photosensitive constituent of this invention is a sensitization 
constituent which induces the light wavelength of 400nm or more, and is a new light high 
photosensitivity constituent of the hybrid type with which cationic polymerization reactions, such as a 
vinyl ether monomer, and the ring-opening-polymerization reaction of an epoxy monomer occur in 
coincidence or the same system. Semiconductor laser etc. can be used, and the miniaturization of. 
equipment is possible, and it is available also as a sensitive material which needs the Mitsutaka 
sensibility-ization, such as a hologram record ingredient, a direct lithographic plate, etc. which have high 
diffraction efficiency by high sensitivity, and is provided as a substitute of a silver salt ingredient. 
Moreover, it is provided also for the application to adhesives and the adhesive using the difference in a 
rate of reaction, and the field of embossing by controlling well the cation vinyl polymerization reaction 
of cationic polymerization nature vinyl monomers, and the ring-opening-polymerization reaction of an 
epoxy monomer. 
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